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Floodplain deposits

Alluvial deposits in stream valley; underlies present floodplain of associated streams. A
mixture of fine sand, silt, and clay. Thickness variable; generally ranges from 3-6 feet.

Terrace deposits

Alluvial deposits situated above present floodplain. Consists chiefly of silt and clay, but

includes layers and lenses of sand and gravel 4-14 inches thick.

Thickness variable;

commonly 3-10 feet.
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Mixed colluvial and alluvial debris consisting of large and small rounded boulders,
cobbles, pebbles, and sand derived from quartzite, and to a lesser extent, from metabasalt
and metarhyolite. Distal margins are dominated by sand and silt mixed with fragments of
underlying red sediments of the Newark Group. Thickness varies both longitudinally and

transversely across the deposilts.

Maximum drilled thickness 150-200 feet.
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Newark Group
(Gettysburg-New Oxford Formations Undifferentiated)

Three rock units have been mapped, each characterized by a dominant lithology:

interbedded sandstone and shale, kns

;. limestone conglomerate, knl ; quartz con-

glomerate, knq
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Sandstone and shale unit. In general, poorly bedded, grayish red, reddish brown,
and moderate red mudstone and thin-bedded shale. Subordinate interbeds of
grayish red, laminated and cross-laminated siltstone and fine-grained sandstone.

In the area of Creagerstown Station, includes very thin to thin-bedded, grayish red,
micaceous, silty mudstones and local intervals of medium greenish gray, poorly
bedded, argillaceous siltstones.

In the Lewiston-Utica area, this unit characteristically includes thin-bedded,
yellowish gray weathering, moderate olive gray to medium greenish gray shale.
Medium to thick-bedded, light olive gray weathering, very light gray, pinkish gray
and yellowish gray speckled, micaceous, sandstone is also common. In places, the
rock is a medium grained, arkosic sandstone and impure arkose with local
conglomeratic phases. Cross-bedding, and dark colored laminations and cross-
laminations usually developed.

The base and top of the Newark Group are not exposed. Thickness is estimated to
be in excess of 10,000 feet.

Quartz conglomerate. Thick-bedded, yellowish gray, friable, coarse-grained arkosic
sandstone and quartz pebble conglomerate. Pebble content 15-30%. Mainly
rounded, white, gray, and light reddish brown quartz pebbles 3.0-20.0 mm in
diameter. Matrix is well sorted, medium to coarse grained, micaceous sandstone.
Interbeds of red, micaceous siltstone occur.

Exposures limited to southeast portion of map area. Estimated maximum
thickness is 35-50 feet.

Limestone conglomerate. Conglomerate or fanglomerate principally composed of
subangular to subrounded clasts of gray-colored limestone floating in a reddish
brown, calcareous, argillaceous to sandy matrix. Also includes minor amounts of
fine-grained sandstone with quartz pebbles 2.0-5.0 mm in diameter. Clasts typically
comprise 30-75% of rock. Occurrence local; thickness variable. Maximum exposed
thickness 5-8 feet.
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Frederick Formation

Includes limited outecrop areas of the three members of the Frederick Formation
proposed by Reinhardt (1974); members not individually mapped in this report.

Lime Kiln Member (Reinhardt, 1974). Exposures uncommon. Principally
fine-grained, thin-bedded and laminated, light gray limestone. Contains moderately
abundant sand and silt-size fossil debris.

Adamstown Member (Reinhardt, 1974). Exposures adjacent to the Monocacy
River include regularly bedded, thin-bedded, dark gray, argillaceous to silty
limestone, and interbedded medium gray limestone and yellowish gray to light olive
gray silty limestone. Thin intervals or individual beds of limestone are commonly
separated by very thin, dark gray, argillaceous or silty partings. Light to medium
light gray, micritic limestone also occurs.

Rocky Springs Station Member (Reinhardt, 1974). Medium to dark gray, very
finely crystalline limestone. Characterized by light brown, dusky vellow or grayish
orange silty partings and laminations. Overlies dark gray, very thin bedded to
fissile, pyrite-bearing, calcareous shales. Crops out in the valley area north of
Thurmont. 'Exposures south of Catoctin Furnace are very light to light gray to very
pale orange, massive and poorly bedded dense limestone and peloidal limestone.

The estimated thickness of the entire formation is 2700 feet.

Linear Elements

(bearing and plunge)

intersection of bedding (banding) and regional flow cleavage
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Basal part of Formation:
phyllites and quartz phyllites.
lustrous phyllite that contains discontinuous bands of elongated pebbles (2)of light to
medium light gray quartzite 2.0-10.0 mm thick.

Most exposures of the Harpers are in upper portion of Formation:
bedded, olive gray to moderate olive brown, very fine grained graywacke and graywacke
siltstone.
phyllite and darker, greenish gray to medium bluish gray phyllite and phyllitic graywacke
also occur in the upper Harpers.
weather to shades of yellowish gray and greenish gray.

EXPLANATION

Harpers Formation

orange and brown weathering, light gray to yellowish gray
These phyllites overlain by light gray to dark gray,

thin to medium-
Dark gray to black laminae occur at intervals of 5.0-25.0 mm. Light gray

These rocks are characteristically finely laminated, and

The thickness of the Harpers Formation is estimated as 300-500 feet.

Weverton Formation

Three subdivisions are recognized and mapped based on lithologic criteria. The lower
member, wl, is characterized by graywacke with subordinate quartz phyllite interbeds;
the middle member, wm , consists principally of massive quartzite; the upper member, wu,
includes interbedded protoquartzite and quartzite overlain by ferruginous quartzite
and conglomerate.

Upper member contains a local, basal ferruginous quartzite and conglomerate which
is characteristically medium to thick-bedded, moderate to poorly sorted, and
laminated and cross-laminated. Fresh rock is medium bluish gray to light gray;
weathering colors range from moderate orange pink to pale red brown. Succeeded
by light gray to greenish gray, medium-bedded, medium to coarse grained,
graywackes, protoquartzites, and quartzites. Interbeds of light gray and medium
light gray to olive gray phyllite and quartz phyllite at irregular intervals. Thickness
is approximately 150-250 feet.

Middle member or ‘‘ledge-maker” quartzite. Prominent thick-bedded to massive,
well-jointed, medium to coarse-grained quartzite. Generally very light to medium
gray on fresh surface; weathers light gray, grayish red, or grayish orange pink.
Contains 2-7% subrounded, blue and gray quartz pebbles 2.0-4.0 mm in diameler.
Near top of unit, quartzites contain dark red brown to very dusky red, hematite-
bearing laminae and cross-laminae.

Thickness ranges from 50 feet or less near Mountaindale to approximately 110 feet
in Thurmont area.

Lower Member. Mainly medium-bedded, light greenish gray to greenish gray,
pebbly, quartzose graywacke and graywacke conglomerate interbedded with
dark-colored. phyllites.  Pebbles mostly subangular, blue and gray quartz, and
flattened, grayish purple and dusky blue phyllite. These rocks usually have dark
blue and purplish, thin bands and irregularly spaced streaks parallel to bedding.
Upper two-thirds is dominated by medium gray to bluish gray 'weathering, fine to
medium grained, quartz phyllite, interbedded with light greenish gray to greenish
gray, pebbly quartzose graywacke and protoquartzite. Cross-laminated in places.
Estimated thickness is 250-275 feet.

Loudoun Formation

lithologic subdivisions, a lower phyllite unit, \p; and an upper conglomerate unit, |c,

are defined and mapped on Catoctin Mountain. The units are not readily distinguishable
and therefore not mapped separately along South Mountain.

Conglomerate member. Medium to thick bedded conglomerate. Clasts include oval
pebbles of quartz, quartzite, and granite (?), 0.5-4.0 em in diameter, plus elongated
flattened fragments of dark colored phyllite up to 15.0-30 cm long. Matrix is
composed of light greenish gray, or grayish purple to dusky blue, medium to
coarse-grained graywacke. Conglomerate beds are intercalated with cross-laminated
and- cross-bedded, thin and medium-bedded, medium to coarse-grained pebbly
graywacke. Thin intervals of light to dark gray, or greenish gray phyllite also
occur locally.

Phyllite member. Discontinuous and irregularly distributed grayish blue, dusky
blue, medium dark gray, and very dusky red purple phyllites. Rocks typically
contain aligned, oval to very elongate, light colored blebs. Laminae and fine
banding is usually present. Estimated maximum thickness is 95-125 feet.

LR A AN 2 neonformity NGOG G

contact between geologic units

Distribution and concentration of structural symbols provides an
approximate measure of the reliability of the contact between adjacent
consolidated rocks.

normal fault

S
U - upthrown side
D - downthrown side

fault trace concealed by overburden

LATE PRECAMBRIAN

pcp

p€cb

pLcrb

ptcbp Porphyritic metabasalt.

pCcrr Red porphyritic metarhyolite.

Catoctin Formation

The Catoctin Formation consists of three main rock types; metabasalt, metarhyolite, and
phyllite. ol
map, including metabasalt (0<cb), porphyritic metabasalt (pCcbp), red porphyritic
metarhyolite (pCcrr), and blue metarhyol{te (pcerb).
phyllites constitute another mappable unit, (pcp).
implied by the descriptive order below.

Varieties of metabasalt and metarhyolite are distinguished and identified on

Gray, blebby and non-blebby
No stratigraphic relationship is

Gray phyllite unit. Medium light gray to medium dark gray phyllites. Typically
finely banded; contains very light gray to ivory, elongate and flattened blebs. Unit
poorly exposed; estimated thickness is 50-100 feet.

Metabasalt unit. Several textural varieties of greenish, greenish gray, and grayish
metabasalt are included. None of the varietal types constitutes an individually
mappable lithologic unit.

“Spotted metabasall.” Dark green chlorite, yellow green epidote, and gray-green
actinolite (?) occur as megascopic grains 0.5-2.0 mm in diameter.

Porphyroblastic metabasalt. Elongate porphyroblasts, 10-20 mm in length, of
chlorite, actinolite, and epidote.

Amydaloidal metabasalt. Vesicles are filled by one or more of the following:
epidote, quartz- feldspar, and chlorite. Amygdules are ovoid to irregular in shape;
usually average 3.0-10.0 in diameter.

Metabasalt breccia. Moderate to large, subangular clasts of greenish gray, grayish
purple, and red purple metabasalt enclosed in chlorite-rich matrix.

Uniformly aphanitic metabasalt. Massive to well-cleaved rock of uniformly fine or
medium grain.

Banded metabasalt. Bands reflect compositional and textural characteristics on a
scale of a few to several centimeters.

All varieties of metabasalt contain prominent vein and nodular masses of epidote
and quartz. Thickness estimated to be greater than 1000 feet.

Phenocrysts are white, very light gray and very light
greenish gray feldspar laths; typically albite, but a more calcic variety locally.
Laths are usually 2.0-6.0 mm in length, but exhibit no preferred orientation. They
compfrise 3-5 percent of the rock. Thickness is estimated to be no greater than
150 feet.

Grayish red purple to very dusky red purple, or
grayish blue to grayish purple porphyritic rock. Phenocrysts are very light gray and
dusky red quartz, and pinkish gray, pale pink, and very light gray feldspar.
Phenocryst content is 3-5 percent, feldspar (albite) laths predominate. Maximum
thickness probably does not exceed 50-75 feet.

Blue metarhyolite unit. Includes three textural varieties of bluish to grayish
colored metarhyolite that weather medium dark gray to light grayish blue. Clearly
discernable boundaries between units could not be established and mapped.

Unit A - Undifferentiated blue metarhyolite. No single textural variety dominant.

Unit B - Flow banded blue metarhyolite. Contains nearly planar, in places,
convoluted, flow banding and discontinuous laminae. Bands generally 3.0-10.0
mm thick; laminae, 0.2-0.5 mm thick. Bands and laminations weather very light
gray, light bluish gray or yellow gray; stand in contrast to otherwise darker
weathering color of rock. Normally, phenocryst content less than 1 percent.

Unit C - Porphyritic blue metarhyolite. Conspicuous light-colored phenocrysts
comprise 2-5 percent of rock. Phenocrysts mainly white, very pale orange and
pinkish gray, randomly oriented, feldspar laths 1.0-6.0 mm in length. Quartz
phenocrysts also occur, but generally less than 1 percent of rock. Quartz
phenocrysts usually are light gray to medium dark gray, ovoid grains, 0.5-1.5 mm
diameter.

Unit D - Uniformly aphanitic metarhyolite. Massive, dense metarhyolite with
conchoidal fracture. Fresh surface is dusky blue or dark gray, but rock weathers
bone white to very light gray.

No estimates of thickness are made for the individual subdivisions. Minimum

thickness for the blue metarhyolite (0<crb) sequence is 300-500 feet.
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LITHOLOGIC CHARACTERISTICS

COLLUVIAL FAN
DEPOSITS
boulders, and silt. Thickness:
100-200 feet in places.

NEWARK GROUP
and arkosic sandstone in lower part.

Thickness: 10,000+ feet.

FREDERICK Light-colored, fine-grained crystalline lime-
FORMATION stone; some massive granular limestone in lower
part. Limestone conglomerate in upper part
locally. Thickness: 2500 feet.
HARPERS Gray and brown, fine-grained graywacke and
FORMATION gray phyllite. Thickness: 400 feet.
WEVERTON Greenish-gray, cross-bedded and laminated
FORMATION quartzite with prominent light gray quartzite in
middle of section. Thin, green and dark gray
phyllite interbeds in lower and upper parts of
formation. Thickness: 500 feet.
LOUDOUN Gray and blue, coarse conglomerate; overlies
FORMATION interval of dark-colored phyllite locally. Thick-
ness: 150 feet.
(— Green-colored altered basalt.  Thickness:
1000+ feet.
CATOCTIN <
FORMATION

Blue, red, and
porphyritic and

& ow banded.

Heterogeneous mixture of quartzite and locally,
altered rhyolite and basalt debris consisting of
20-40 feet;

Reddish mudstone, shale, siltstone, and fine-
grained sandstone; some light-colored sandstone
Local
quartz and limestone conglomerate at base.

ay metarhyolite; commonly

Geologic Factors Affecting Land Use

HYDROLOGIC CHARACTERISTICS

Generally above water table and well-drained.
In places contains enough clay and silt to make
permeability low. Springs and wells yielding
water from these deposits discharge at rates of
< 1-10 gallons per minute. air to poor
aquifer. Quality fair to poor because of high
turbidity in some wells; water usually slightly
to moderately acid.

Moderately good surface drainage. Joint and
bedding planes provide secondary porosity in
unweathered rock; generally medium total ef-
fective porosity. Overall permeability generally
decreases with depth. Important water-bearing
unit in Frederick county; supplies water to
domestic, farm, and industrial users. Adequate
domestic supplies available to wells nearly
everywhere; larger supplies can be obtained
locally. Well yield averages about 10 gpm, but
yields of 100-300 gpm obtainable from wells
drilled 150-500 feet deep. Valleys drained by
perenially flowing streams most favorable sites
to drill. Water is mostly hard to very hard.
Iron content is low, except locally.

Good surface drainage. Fractures, partings, and
solutional openings of moderate size provide
good porosity; some cavernous openings. One
of the most important water-bearing units in
Frederick county. Well yields reach as much as
275 gpm; average yield is about 25 gpm.
Available well data suggest that wells should be
drilled to minimum depth of 150 feet if large
yields (50+ gpm) are desired. Groundwater is
hard to moderately hard; analyses typically
show significant concentration of nitrate and
variable quantities of chloride which may in-
dicate local organic pollution. Locally, iron
may be present in objectionable quantities.

Good surface drainage. Joints and cleavage
planes provide a secondary porosity of very low
magnitude. Adequate supplies for domestic use
are generally obtainable,” but commonly only
enotgh to meet minimum requirements; about
half of the drilled wells yield 5 gpm or less. For
domestic water supply, well depths of 100-150
feet generally necessary. Water is soft and of
moderate minerdl content; may be slightly
corrosive owing to the low pH' (6.0) and high
carbon dioxide content. Locally high con-
centrations of nitrate and chloride in areas of
increasing residential development may indicate
some organic pollution of the water.

Good surface drainage. Joints provide a po-
rosity of very low magnitude. Few drilled
wells into this unit as it underlies rugged,
mountainous portion of area with extremely
low population density. Valleys, fault zones,
and other fracture zones are most favorable
sites for wells and should produce small sup-
plies for domestic purposes. Maximum yield
should be obtained at depths less than 200
feet. Quality excellent; soft water with little
mineral cantent.

Good surface drainage. Joints and cleavage
provide very low magnitude, secondary po-
rosity. Fair water-bearing unit; adequate sup-
ply for domestic use, and small commercial or
public water supply. Average vield of wells
is 6-7 gpm with about half yielding 3 gpm
or less; necessary well depth for adequate
domestic supply is 50-100 feet. Fracture zones,
perenially-flowing stream valleys, fault zones
are best potential well sites. Quality good;
water is soft and of low mineral content.

Good surface drainage. Secondary porosity of
very low magnitude; permeability very low.
Groundwater moves principally through joints,
locally along cleavage planes, or other ir-
regularly distributed fracture zones. Generally
capable of yielding small to moderate supplies.
Wells located in valleys should yield about 5-10
gpm when drilled to depth of approximately
100 feet; for maximum yield wells should be
drilled 200 feet deep. About 20 per cent of
wells drilled into this unit have yielded less than
5 gpm. Generally, water is characterized by
considerable range in mineral content and
hardness.  Objectionable quantities of iron
locally.

Good surface drainage. Moderately good aqui-
fer; secondary porosity of low magnitude.
Average yield about 10 gpm with about 10 per
cent of drilled wells yielding less than 5 gpm.
Average well depth is 50-60 feet, but wells
100+ feet in depth are necessary in many
localities. For maximum yield wells should be
drilled 200 feet deep and located in valleys.
The water is generally soft and of low mineral
content; the water may be slightly corrosive
(pH, 6.0%).

WEATHERING CHARACTERISTICS

Slightly to moderately resistant; mudstone and
shale weathering quickly to red, fairly shallow
to moderately deep soils; overlying mantle
locally thick in western section, thin élsewhere.
Natural slopes moderately steep; stable.

Moderately resistant; well-weathered to shallow
depth. Forms well-drained, deep soil with
bedrock generally at depth of 4-6 feet; locally
mantle is thin and numerous small outcrops
occur. Natural slopes gentle and stable

Moderately resistant; phyllites generally highly
and deeply weathered, soil well-drained, mod-
erately deep to deep; slopes moderately steep
and stable, bedrock lies at depth of 4-6 feet
or more.

Highly resistant; moderately to highly weath-
ered to moderate depth. Overlying mantle
thin; commonly 2-5 feet thick. Underlies
steep slopes and almost level to rolling upland
summits; slopes range from 0-60 per cent.

Moderately resistant; phyllite commonly highly
and deeply weathered. Depth to bedrock varies
considerably, but generally thin to moderate.
Slopes moderate to steep.

Highly resistant; moderately weathered to shal-
low depth. Overlying mantle thin, stony;
generally less than five feet to bedrock. Forms
fairly steep, stable slopes.

Highly resistant; typically moderate weathering
to shallow depth; overlying mantle thin, bed-
rock generally occurs at approximately 5-10
feet. Underlies stable, moderate to steep
slopes.

Good to fair source of rock material and fill;
possibly source of sintered aggregate, brick, and
floor tile material. Subsoils generally have
reasonable to good stability and utility for
impervious cores or blankets. Locally occurring
quartz pelible conglomerate should be good
source for road material, fill, riprap; limestone
pebble conglomerate has limited use as dec-
orative stone.

Good material for road material, riprap, and
fill. Good source topsoil; subsoils generally are
practically impervious, can be used in im-
pervious cores and blankets.

Generally good for road material and fill;
subsoil may be used in impervious thin cores
and blankets.

Good for fill.

Good for fill; subsoil may be used in im-
permeable cores and dams.

Good source of road material, riprap, fill. Lower
portion of soil practically impervious, has
reasonable stability, fair to good compaction
characteristics; may be used in impervious cores
in dams, dikes, and blankets.

Good source of road material, riprap, fill.

CONSTRUCTION AND MINERAL RESOURCES

LAND USE SUITABILITIES

Well-suited to most any use. Steep slopes may
be limiting factor locally. Includes areas of
prime farmland.

Generally shallow overburden (30-40 inches),
impeded drainage, and the high susceptibility
of slopes to erosion are moderate to severe
limitations for intensive development and rec-
reational uses. Local, seasonally perched water
table and dense subsoil limit absorption of
septic tank effluent. Excavation sites typ-
ically characterized by continual water seepage;
weathered material and soils show only fair
stability in open cuts.

With management, generally well-suited for
pasture; limited value for row crops. Good
capability for open-land and woodland wildlife
habitats.

Suitability good for all purposes; includes areas
of prime farmland.

In general suitability for most uses is moderated
by excessive slopes (8-15 per cent or greater)
and rippable bedrock within 20-40 inches of
the surface. Clayey, plastic overburden with
poor stability and moderate to slow perme-
ability places moderate to severe limitations
on most phases of urbanization or intensive
development, including excavation and develop-
ment of septic tank absorption fields. Wooded
areas and other sites of aesthetic quality can
accommodate low density development on
large lots.

Except in areas of steep slopes, good to
excellent for most phases of recreation. Mod-
erately steep slopes are sites for lightly pro-
ductive orchards.

Mainly suited to open space and passive rec-
reation; complimentary aesthetic value in con-
junction with adjacent active recreational sites.
Woodland potential variable.

Generally suitable for open space and passive
recreation. Woodland suitability variable.

Areas at lower elevations and low to moderate
slopes, mainly in the western part of the
Catoctin belt, are readily adaptable to both
farm and non-farm use; includes some areas of
prime farmland. Slight to moderate, local
limitations mainly due to slopes for resi-
dential development. In remainder of area
steep slopes and stony soil place moderate to
severe limitations on agriculture, development,
and intensive recreation. Suitable for open
space, passive recreation, and improved pasture.
oodland potential variable.
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